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(54) Title: PROLONGED ACTION OXYBUTYNIN HYDROCHLORIDE FORMULATION 

(57) Abstract: 
[Object] 

An orally administerable prolonged action oxybutynin formulation is to be provided. 
[Configuration] 

Prolonged action oxybutynin hydrochloride formulation characterized by allowing the 
formulation to contain a specified amount of a slow-release oxybutynin formulation prepared by 
carrying out a slow-release coating treatment of a drug composition of oxybutynin hydrochloride 
with a water-insoluble polymer or enteric soluble substance and adding a fast-release oxybutynin 
hydrochloride formulation as required. 



It is possible to achieve quick plasma concentration onset of oxybutynin hydrochloride 
and inhibition and long-hour maintenance of the maximum plasma concentration. 

[The amendments have been incorporated into this patent.] 



[Effects] 
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[Patent Claims] 
. [Claim 1] 

A prolonged action oxybutynin hydrochloride formulation characterized by containing 
slow-release oxybutynin hydrochloride prepared by applying a slow-release coating to an 
oxybutynin hydrochloride drug composition. 

[Claim 2] 

A prolonged action oxybutynin hydrochloride formulation characterized by containing 
slow-release oxybutynin hydrochloride prepared by applying a slow-release coating to a drug 
composition containing oxybutynin hydrochloride and an acidic substance. 

[Claim 3] 

The prolonged oxybutynin hydrochloride formulation of Claim 2, wherein the amount of 
the acidic substance per part by weight of oxybutynin hydrochloride is in the range of 0.1-40 
parts by weight. 

[Claim 4] 

The prolonged oxybutynin hydrochloride formulation of Claim 1 or 2, wherein the slow- 
release coating film is made of a water-insoluble polymer. 

[Claim 5] 

The prolonged oxybutynin hydrochloride formulation of Claim 1 or 2, wherein the slow- 
release coating film is made of ethylcellulose or a combination of ethylcellulose and other water- 
insoluble polymer. 

[Claim 6] 

The prolonged oxybutynin hydrochloride formulation of Claim 1-5, wherein the amount 
of the slow-release coating film per 100 parts by weight of the oxybutynin hydrochloride- 
containing drug composition is in the range of 1-100 parts by weight. 

[Claim 7] 

A prolonged action oxybutynin hydrochloride formulation characterized by comprising, 
fast-release oxybutynin hydrochloride and slow-release oxybutynin hydrochloride. 

[Claim 8] 
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The prolonged action oxybutynin hydrochloride formulation of Claim 7, wherein the 
amount of the fast-release oxybutynin hydrochloride per. 100 parts by weight of the slow-release 
oxybutynin hydrochloride described in Claim 1 or 2 is in the range of 5-50 parts by weight. 

[Detailed Explanation of the Invention] 

[0001]. - - 

[Industrial Application Field] 

This invention pertains to an orally administerable prolonged action formulation 
containing oxybutynin hydrochloride. 

[0002] 
[Prior Art] 

The daily frequency of administration can be reduced in a slow-release formulation, the 
patients are free from troublesome drug intake, and at the same time, the drug effects becoming 
unstable due to missed drug intakes are avoidable, and the adverse effects due to sudden 
elevation of drug concentration in the blood stream are also avoidable. In addition, there is an 
advantage of the treatment being carried out surely as a result of the optimal in-blood 
concentration of the drug being maintained. 

[0003] 

In the midst of controversy of incontinence of elder persons becoming a social problem in 
recent years, the effectiveness of oxybutynin hydrochloride, which has been developed as a drug 
for treating incontinence and pollakiuria, is rated high. Oxybutynin hydrochloride is absorbed 
quickly after intake, but because of its short disappearance half-life, it is necessary to take 3 
times a day. Those patients of incontinence have difficulties going out for a long period of time 
because of symptoms frequently causing inconvenience in their social life. 

[0004] 

[Task to be Accomplished by the Invention] 

Therefore, it has been strongly desirable to develop a prolonged action formulation 
sustaining the effects of oxybutynin hydrochloride, which is a drug for treating incontinence and 
pollakiuria. 

[0005] 

[Means to Accomplish the Task] 
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The inventors of the present invention studied diligently; as a result, they found that the 
slow release of oxybutynin hydrochloride could be achieved by applying a slow-release coating 
film to a drug composition containing oxybutynin hydrochloride and if necessary, adding an 
organic acid, and they arrived at the present invention. 

[0006] - - 

Therefore, the prolonged action oxybutynin hydrochloride formulation of this invention 
is characterized by containing slow-release oxybutynin hydrochloride prepared by applying a 
slow-release coating film over an oxybutynin hydrochloride drug composition. The slow-release 
oxybutynin hydrochloride of this invention is prepared by mixing oxybutynin hydrochloride 
with a excipient such as cornstarch, potato starch, alpha-starch, lactose, mannitol, sorbitol, white 
sugar, dextrin, crystalline cellulose, etc., a disintegrating agent such as carboxymethylcellulose, 
modified starch, calcium carboxymethylcellulose, low-substituted hydroxypropylcellulose, 
partial alpha starch, etc., and a binder such as Gum Arabic, sodium alginate, agar, gelatin, 
tragacanth gum, methylcellulose, hydroxypropyl methylcellulose, poly (vinyl alcohol), poly 
(vinyl pyrrolidone), etc.; preparing a drug composition in a state of granules, fine powder, 
particles, powder, pills or tablets from the mixture by carrying out conventional procedures; and 
subsequently applying a slow-release coating film to the drug composition prepared. 
Furthermore, it is also possible to prepare by using commercially available spherical granules 
such as Nonparel [transliteration] (Freund Industry K.K., registered trade mark) or Selphia 
[transliteration] (Asahi Chemical K.K., registered trade mark), preparing a drug composition by 
allowing oxybutynin hydrochloride powder or a solution in a solvent such as pure water, alcohol, 
etc., to adhere uniformly on the surface of the granules and applying a slow-release coating film 
to the drug composition prepared. 

[0007] 

As a slow-release coating material usable in this invention, there are conventionally used 
water-insoluble polymers such as ethylcellulose, aminoalkyl methacrylate copolymer, 
methacrylic acid copolymer S, ethyl acrylate- methyl methacrylate copolymer, poly (vinyl 
chloride), polyethylene, etc.; polymers such as hydroxyethylcellulose, maleic anhydride 
copolymer, styrene-acrylate copolymer, etc.; enteric soluble substances such as cellulose acetate 
phthalate, cellulose acetate trimellitate, carboxymethyl ethylcellulose, methacrylic acid 
copolymer, hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose acetate 
succinate, etc.; and oils or fats such as paraffin, microcrystalline wax, stearyl alcohol, cenol, 
glycerol fatty acid esters, hardened oils, carnauba wax, bee wax, Japan wax, stearic acid, palmitic 
acid, behenic acid, higher fatty acid metal salts, etc. They are generally dissolvent in a suitable 
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solvent to obtain a solution, and the medical composition is coated by using a method such as 
spra-coatin^ etc., to form a coating film. 

[0008] 

As a slow-release coating film, a coating film comprising a water-insoluble polymer is 
preferable, and suitably, it is possible to obtain a slow-release coating film by using 
ethylcellulose, a combination of ethyl cellulose and water-insoluble polymer, and any of the 
above-mentioned substances or their combination. If ethylcellulose is combined with a water- 
insoluble polymer, 100 parts by weight of ethylcellulose and 5-100 parts by weight of a water- 
insoluble polymer are compounded. Ethylcellulose is commercially available in various levels of 
viscosity from Dow Chemical or Hercules . The active component-release characteristics are 
affected by the viscosity of ethylcellulose used, and the viscosity preferable for the slow-release 
coating film of this invention is suitably in the range of 7-50 cps. 

[0009] 

When ethylcellulose is used as a coating material, one part is generally dissolved in 3-10 
parts of a suitable solvent or suspended in 5-10 parts by weight of pure water, and 1-100 parts by 
weight of the solution or suspension is applied to 100 parts by weight of the drug composition, 
but the desired slow-release speed is achievable by preferably using 5-50 parts by weight. 

[0010] 

As a solvent for a coating material of ethylcellulose or its combination with a water- 
insoluble polymer, there are, for example, ethyl alcohol, methanol, isopropyl alcohol, acetone, 
methyl cellosolve, halogenated hydrocarbons, etc., used alone or as a mixture. In addition, in the 
case of film coating, it is possible to add various additives to the coating solution, in general. 

[0011] 

As an additive, there are, for example, surfactants such as sodium dioctylsulfosuccinate, 
dibutyl sebacate, Polysorbate 80, polyoxyethylene-hardened caster oil, Tween, isopropyl 
myristate, sorbitol monostearate, squalane, polyethylene glycols, etc.; plasticizers such as 
trimethyl citrate, triacetyne, propylene glycol, glycerol, medium-length chain fatty acid 
glycerides, etc.; lubricants such as talc, magnesium stearate, calcium stearate, light silicic 
anhydride, hydrated silicic acid, aluminum hydroxide gel, etc.; or antioxidants such as 
butylhydroxyanisole, dibutylhydroxytoluene, propyl gallate, ascorbic acid palmitate, dl-a- 
tocophenrol, cysteine, thioglycerol, etc. In addition, it is possible to add pigments, perfumes, 
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flavoring agents, etc. These additives are preferably used in the amount in the range of 0.01-50 
parts by weight per 100 parts by weight of a slow-release coating material, e.g., ethylcellulose. 

[0012] 

In addition, if the thickness of the slow-release coating film comprising, for example, a 
polymer such as ethylcellulose is increased, it has been known to cause a lag before starting to 
release the drug. To reduce this lag and adjust the speed of release, the water-insoluble slow- 
release coating material such as ethylcellulose may be mixed with a water-soluble substance. For 
this purpose, it is possible to use, for example, sucrose, sorbitol, mannitol, sodium chloride, 
surfactants described above, polyethylene glycols, water-soluble coating materials such as 
hydroxypropylcellulose, methylcellulose, hydroxypropyl methylcellulose, poly (vinyl 
pyrrolidone), aminoalkyl methacrylate copolymer E, polyvinyl acetal diethylamino acetate, etc. 
The amount of such a water-soluble substance to be used is variable depending on the kind of the 
slow-release coating material used, but in general, the amount is preferably in the range of 1-50 
parts by weight per 100 parts by weight, of ethylcellulose, and the release speed can be suitably 
adjustable by the addition of these compounds and film thickness change. 

[0013] 

When the slow-release formulation is administered to a human, the drug moves gradually 
from the stomach to the lower intestine. In this case, it is said that the pH of the stomach is in the 
range of 1-3.5, it is pH 5-6 in the duodenum, pH 6-7 in the jejunum and pH 8 in the ileum, and 
the effects on these pH changes on the drug release cannot be disregarded. In the formulation of 
this invention, the drug solubility is reduced in a basic state. Therefore, the dissolution of the 
formulation in the lower intestine was expected to become difficult. To solve this problem, the 
inventors of this invention studied diligently, and it was possible to develop a slow-release 
formulation of oxybutynin hydrochloride not affected by pH successfully by adding an acidic 
substance. 

[0014] 

As an acidic usable in this case, there are hydrochloric acid, phosphoric acid, acetic acid, 
lactic acid, adipic acid, ascorbic acid, erisorbic acid, citric acid, gluconic acid, 
gluconodeltalactone, aspartic acid, glutamic acid, succinic acid, tartaric acid, fumaric acid, malic 
acid, etc. These acidic substances may be used alone or in combination of 2 or more kinds. In 
addition, the combinations of phosphoric acid and its salt, ascorbic acid and its salt, citric acid 
and its salt, and tartaric acid and its salt are also usable, and other combinations among those 
acids described above are optionally selectable. The specific amount of such an acidic substance 
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to be used depends on the kinds of the constituting substances of the oxybutynin hydrochloride 
drug composition^ but in general, 1 part by weight of oxybutynin hydrochloride is combined with 
0.1-40 parts by weight, preferably 1-20 parts by weight. These acidic substances are added as 
they are in their powder states to the drug composition of oxybutynin hydrochloride or after 
dissolving in pure water or a suitable solvent such as alcohol, they are added to the drug 
composition. Subsequently,- the- drug composition is molded to granules, fine powder, particles, 
powder, pills or tablets. Alternatively, commercially available spherical granules such as 
Nonparel [transliteration] or Selphia [transliteration] maybe used allowing the acidic substance 
in its powder or liquid form to adhere on the surface. The slow-release formulation with its 
solubility improved was evaluated by carrying out a dissolution test at pH 1 .2, pH 4.0, and pH 
6.8 confirming that the formulation was not affected by pH. 

[0015] 

The formulation of this invention with fast-release and slow-release oxybutynin 
hydrochloride formulations combined is a formulation prepared by combining the slow-release 
oxybutynin hydrochloride described above with fast oxybutynin hydrochloride prepared by 
adding the above acidic substance to the drug composition. The compounding ratio of the fast- 
release and slow-release components is determined so that the desired blood concentration and 
sustaining time are obtainable. In addition, several kinds of slow-release oxybutynin 
hydrochloride having different levels of releasing speed may be combined to control the 
sustaining time of the blood concentration. The proportion of the fast-release oxybutynin 
hydrochloride compounded in this invention is generally in the range of 5-50 parts by weight, 
preferably 10-40 parts by weight per 100 parts by weight of the whole oxybutynin hydrochloride. 
The structure of the prolonged action oxybutynin hydrochloride formulation prepared as descried 
is powder, granule, fine granule or pill. Furthermore, an excipient for drugs may be added to the 
formulation to obtain a structure such as capsule, individually wrapped formulation, tablet, etc. 

[0016] 

[Action and Effects] 

The prolonged action oxybutynin hydrochloride formulation of this invention prepared as 
described above gives a quick onset of the plasma concentration of oxybutynin hydrochloride, 
inhibition of the maximum plasma concentration and long sustaining of the concentration 
enabling to provide a once or twice a day administration-type formulation. 

[0017] 

[Application and Comparative Examples] 
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This invention is explained specifically in detail by using application examples as 
follows... _ . . _ ... . 

Application Example 1 

(1) Production of pill A 

_ After weighing and mixing-1 20g of oxybutynin hydrochloride and 445 g of lactose, the 
mixture was sieved through a 100 mesh sieve. Subsequently, 200 g of pulverized tartaric acid 
and 200 g of powdered sugar were mixed and added to the above sieved mixture of the main 
ingredient to obtain a powder for spreading. A CF coater (Model CF 360, Freund Industry K.K.) 
was charged with 600 g of Nonparel 103 (Freund Industry K.K.), and while rotating, warm air 
was fed. Separately, 25 g of hydroxypropylcellulose (HPC-L, Nippon Soda K.K.), and 70 g of 
polyethylene glycol 6000 were dissolved in 500 g of a mixture of pure water and ethanol (2:8) to 
prepare a binder solution, and while spraying this solution, the powder containing the main 
ingredient was spread in a small amount at a time over the surface of Nonparel allowing it to 
adhere uniformly on the surface to obtain a pill A. The pill A prepared was a fast-release pill. 

(2) Production of coated pill A 

As a coating solution, 60 g of ethylcellulose, 12 g of purified shellac and 24 of hydroxypropyl 
methylcellulose (TC-5, Shinetu Chemical Industry) were dissolved in 552 g of ethanol and 552 g 
of methylene chloride. The coating solution prepared was sprayed over 600 g of the pill A in a 
CF coater in the amount so that the amount of ethylcellulose was 10% (WAV) to obtain a slow- 
release coated pill A. 

[0018] 

Application Example 2 

(1) Production of pill B 

A Granulex, Model GR5 (Freund Industry) was charged with 2620 g of Nonparel 103, and 
while rotating, warm air was fed. Separately, 120 g of oxybutynin hydrochloride, 200 g of citric 
acid, 20 g of polyethylene glycol 6000 and 40 g of hydroxypropylcellulose were dissolved in 
3400 g of an ethanol/water mixture (7:3) while stirring, and subsequently, 76 g of talc was 
suspended. The solution prepared was sprayed over the surface of Nonparel to obtain a pill B 
with oxybutynin hydrochloride deposited as a layer on the surface of Nonparel. The pill B 
prepared was a fast-release pill. 

(2) Production of coated pill B 
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As a coating solution, 200 g of ethyl cellulose (Std 10, Dow Co.) and 20 g of glycerol 
fatty acid ester (MYVACENT 9-40T, Koyo Mercantile Company, Ltd.) were dissolved in 1890 g 
of ethanol and 1890 g of ethylene chloride. The coating solution prepared was sprayed over 2000 
g of the pill B in a CF coater in the amount so that the amount of ethylcellulose was 10% (WAV) 
to obtain a slow-release coated pill B. 



[0019] 

Application Example 3 

(1) Production of plain granules C 

After weighing 180 g of oxybutynin hydrochloride, 1010 g of lactose, 700 g of 
cornstarch, 600 g of crystalline cellulose (Apicell PH101, Asahi Chemical Industry), 300 g of 
succinic acid and 150 g of carboxymethylcellulose (NS-300 Gotoku Yakuhin Kogyo Gomei 
Kaisha), they were uniformly mixed. Subsequently, 1200 g of a 5% aqueous solution of 
hydroxypropylcellulose prepared separately in advance was added to the above powder mixture, 
and after mixing, the conventional procedures for granulation were carried out to obtain plain 
granules C. The granules C prepared are fast-release granules. 

(2) Production of coated granules C 

For a coating solution, 200 g of ethylcellulose, 40 g of triethyl citrate and 20 g of 
polyethylene glycol 6000 were dissolved in 1850 g of ethanol by stirring, 40 g of talc was added, 
and while stirring, 1650 g of methylene chloride was added to obtain a coating solution. A 
Flowcoater Multi (manufactured by Freund, FML-5) was charged with 2000 g of the plain 
granules C, and while allowing to flow, the coating material in the amount of 10% (WAV) as 
ethylcellulose was coated to obtain slow-release coated granules C. 

[0020] 

Application Example 4 

(1) Production of plain granules D 

After weighing 180 g of oxybutynin hydrochloride, 729.8 g of lactose, 700 g of 900 g of 
crystalline cellulose, 600 g of partially alpha starch, 300 g of startric acid and 230 g of sodium 
tartrate, they were uniformly mixed. Subsequently, 1200 g of a 5% aqueous solution of HPC 
prepared separately in advance was added to the above powder mixture, and after mixing, the .. 
conventional procedures for granulation were carried out to obtain plain granules D. The 
granules D prepared were fast-release granules. 

(2) Production of coated granules D 
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For a coating solution, 200 g of ethylcellulose, 90 g of aminoalkyl methacrylate 
copoiymer-and 3 g of- glycerol fatty acid ester were dissolved in 2849 g of and 2850-g of 
methylene chloride to obtain a coating solution. A Spiralflowcoater (manufactured by Freund, 
SFC-5) was charged with 3000 g of the plain granules D, and while allowing to flow, the coating 
material in the amount of 10% (WAV) as ethylcellulose was coated to obtain slow-release coated 
granules D. 

[0021] 

Comparative Example 1 

After weighing 30 g of fast-release oxybutynin hydrochloride tablet, 1,572 g of lactose 
and 180 g of crystalline cellulose, they were mixed uniformly. Subsequently, 18 g of magnesium 
stearate was added, and the mixture was molded to a fast-release tablet of 180 mg each. 

[0022] 

Comparative Example 2 

After weighing 120 g of slow-release oxybutynin hydrochloride tablet with no acid, 840 g 
of lactose, 600 g of crystalline cellulose and 400 g of cornstarch, they were mixed uniformly. 
Subsequently, 800 g of a 5% aqueous solution of hydroxypropylcellulose prepared separately 
was added to the powder mixture, and after kneading, the mixture was granulated. The particles 
prepared were sieved to remove micropowder and aggregated particles to obtain particles of a 
constant size, 500 g of which were coated with the following film-coating solution. The film- 
coating solution was prepared by dissolving 50 g of ethylcellulose, 10 g of triethyl citrate and 5 g 
of polyethylene glycol 6000 in 460 g of ethanol and adding 10 g of talc and 460 g of methylene 
chloride to the solution. The conventional method was used to coat the particles with the coating 
solution in the amount of 10% (WAV) as ethylcellulose. As a result, slow-release coated granules 
containing no acid were prepared. 

[0023] 

[Test Example] 

The elution test was carried out for those prolonged action formulations prepared in the 
application examples described above. Furthermore, one typical formulation was administered to 
humans, and the transition in blood oxybutynin hydrochloride concentration was measured. .. 

(1) Experimental method 

Elution test in 12 th edition Pharmacopoeia japonica testing methods 
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A 1 L flask charged with a test sample of prolonged action formulation, 900 mL of the 
first solution of Pharmacopoeia japonica (pH 12) or phosphate buffer solution (pH 6.8) was 
added, and the mixture was maintained at 37°C. The paddle method was used to stir at a speed of 
100 rpm, a sample was collected at 1, 2, 3, 4, 6, 8, 10 and 12 hr, and the amount of oxybutynin 
hydrochloride was determined by high-performance liquid chromatography (HPLC). 
Subsequently, in the human administration test carried out, 2 fast-release tablets containing 3 mg 
of oxybutynin hydrochloride were administered to volunteers as a comparative example. 
Furthermore, in the case of prolonged action formulation, the slow-release formulation 
(corresponding to 5 mg of oxybutynin hydrochloride) prepared in the application example 3 and 
fast-release formulation (corresponding to 1 mg of oxybutynin hydrochloride) were combined 
and administered to volunteers for comparison with a commercially available formulation. The 
blood was sampled at 0.5, 1, 2, 3, 4, 6 and 8 hrs after administration, centrifuged, and the 
oxybutynin hydrochloride in the plasma was quantitatively determined by HPLC-ECD. 



[0024] 
(2) Results 

The results are shown in Figure 1 to Figure 6. Figure 1 shows elution curves at pH 1 .2 
and pH 6.8 of the fast-release tablet prepared in comparative example 1 and that of the slow 
release formulation containing no organic acid prepared in comparative example 2. Compared 
with the results of the fast-release tablet, the slow release property was found to be remarkable, 
but compared with the elution at pH 1.2, the result at pH 6.8 was low implying there was a 
problem. Figure 2 shows elution curves at pH 1 .2 and pH 6.8 of the formulation prepared in the 
application example 1. The elution showed no pH difference and good slow-release. Figure 3 
shows elution curves at pH 1.2 and pH 6.8 of the formulation prepared in the application 
example 2, Figure 4 shows elution curves at pH 1 .2 and pH 6.8 of the formulation prepared in 
the application example 3, and Figure 5 shows elution curves at pH 1.2 and pH 6.8 of the 
formulation prepared in the application example 4. The results show slow release with little 
effects of pH. Figure 6 is a graph showing the blood concentration transition when the fast- 
release tablet prepared in the comparative example 1 and containing 6 mg of oxybutynin 
hydrochloride was administered to 4 volunteers on an empty stomach. Furthermore, the figure 
also shows the results on the blood concentration transition when a capsule containing the fast- 
release granules C containing 1 mg of oxybutynin hydrochloride and slow-release coated 
granules C containing 5 mg of oxybutynin hydrochloride prepared in the application example 3 
was administered on an empty stomach. As is apparent from the results shown in the figure, the 
blood concentration elevation was smoother in the application example formulation than that oi 
the fast-release tablet, and it showed a prolonged action. If the biological parameters of the 
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application example formulation and fast-release tablets were compared, the result of Tmax was 
4 times larger r Cmax was about 1/2, the result of the MRT was 3.6 times, and the results on AUC 
showed no marked difference confirming the slow-release property in humans. 

[Industrial Application Field] 

- This invention pertains to-an orally admimsterable prolonged action formulation 
containing oxybutynin hydrochloride. 

[Brief Explanation of Drawings] 

[Figure 1 } A graph showing elution curves of formulations prepared in comparative examples 1 
and 2. 

[Figure 2] A graph showing elution curves of the formulation prepared in application example 
1. 

[Figure 3] A graph showing elution curves of the formulation prepared in application example 
2. 

[Figure 4] A graph showing elution curves of the formulation prepared in application example 
3. 

[Figure 5] A graph showing elution curves of the formulation prepared in application example 
4. 

[Figure 6] A graph showing blood concentrations in the case of administration of formulations 
of comparative and application examples. 
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